Advances in molecular genetics.
The three known mechanisms of cellular transformation and oncogenesis include mutations in proto-oncogenes, inactivation of both copies of a tumor suppressor gene, and defects in DNA mismatch repair genes. Examples of each are included to substantiate the importance of understanding these mechanisms. RET is a proto-oncogene that is fundamental to the pathogenesis, and in the current era, molecular diagnosis of MEN 2 syndromes. TP53 is a tumor suppressor gene that is mutated in individuals with Li-Fraumeni syndrome. CDKN2 is a tumor suppressor gene that is mutated in pancreatic cancers and is associated with a poorer prognosis and the development of melanoma. MSH2 is a mismatch repair gene that is important in the pathogenesis of HNPCC and Muir-Torre syndrome. Altered gene function such as loss of DCC in colon cancers may affect cell adhesion properties and promote metastases. As we begin to better define and understand the mechanisms of neoplasia, we will be able to improve current diagnosis and treatment.